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(57) A method for automatically de- 
termining color control conditions 
such as a highlight point a shadow 
point, a gradation control, a color 
correction, and so forth, for control- 
ling the production of colour separ- 
ations in a picture reproducing ma- 
chine such .as a color facsimile 
scanner, wherein an original picture 
is scanned photoelectrical^ to pick 
up color separation picture signal 
data of primary colors, and the 
picked-up signal data are classified 
into groups (e.g. density ranges) to 
obtain a distribution condition, and 
wherein Jiccqrdmg to the^distribu- 
tion condition obtained the color 
control conditions are determined. 
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SPECIFICATION 

Colour control 

5 This invention relates to a method for auto- 
matically determining color control conditions 
such as a highlight point a shadow point a 
gradation control, a color correction, and so 
forth, for color separation films or plates of 

10 primary colors for use in a picture reproduc- 
ing machine. 

Generally, when an original picture is color- 
separated by a picture reproducing machine 
such as a color scanner and a color facsimile 

1 5 to obtain color separation films or plates, 
since the density range of the color original 
picture is generally different from the reprodu- 
cible density range of the picture reproducing 
machine are different, proper highlight and 

20 shadow points in the original picture are selec- 
tively determined, and thereafter their densi- 
ties are settled to the picture reproducing 
machine, thereby setting the density range of 
the original picture to the reproducible density 

25 range of the picture reproducing machine. 
Then, when the color separation films are 
HT*ade-by4he picture-reproducing-machine r in 
order to reproduce a better reproduction pic- 
ture, the gradation control, color correction, 

30 and so forth, are also performed. 

Even by a skilled operator it is not easy to 
set up such basic color control conditions 
such as the highlight point the shadow point, 
the gradation control, the color correction, 

35 and so forth, of the picture reproducing ma- 
chine such as a color scanner. 

When the highlight point and the shadow 
point on the original picture, in particular, a 
35 mm film which is often used nowadays, 

40 are selected, it is difficult to distinguish the 
highlight and the shadow points from others 
having a similar intermediate density, and to 
distinguish a highlight point from a catchlight 
point. Further, there, are some such points, in 

45 appearance, in the same original picture, and 
thus it requires a skill to determine the high- 
light and the shadow points. The operator is 
liable to make a mistake. 

As regards the gradation control, no stan- 

50 dard method has heretofore realized, and 
now, in practice, the operator judges and 
determines the tone of the original picture by 
himself, and accordingly he is liable to make a 
mistake. 

55 In addition, concerning the color correction, 
. when the color of the certain area of the 
original picture is changed, or a delicate color 
correction is required, in practice, it is done 
by the operator while he observes a monitor 

60 or the output values of the picture reproduc- 
ing machine, or by a skilled operator accord- 
ing to his knowledge and experience. Hence, 
he is also apt to make a mistake. 

It is an object of the present invention to 

65 provide a method for automatically determin- 



ing color control conditions such as a high- 
light point, a shadow point, a gradation con- 
trol, a color correction, and so forth, for a 
reproduction picture for use in a picture repro- 

70 ducing machine wherein an original picture is 
scanned photoelectrically to pick up color sep- 
aration picture signal data of primary colors, 
free from the aforementioned defects, which 
is quick, reliable, and economic. 

75 According to the present invention there is 
provided a method for automatically determin- 
ing color control conditions for a reproduction 
picture for use in a picture reproducing ma- 
chine wherein an original picture is scanned 

80 photoelectrically to pick up color separation 
picture signal data of primary colors, compris- 
ing the steps of (a) classifying color separation 
picture signal data into groups to obtain a 
distribution condition, and (b) determining 

85 color control conditions according to the distri- 
bution condition. 

In order that the present invention may be 
better understood, a preferred embodiment 
will be described with reference to the accom- 

90 panying drawings, in which: 

Figure 1 shows a frequency distribution 
. diagram density of bo .original pigturejor. . 
explaining a method according to the present 
invention; 

95 Figure 2 shows also a frequency distribution 
diagram of density of an original picture, alike 
Fig. 1, wherein the density is divided smaller 
ranges than that in Fig. 1; 

Figure 3 shows examples of a reproducible 

I 00 gradation curves; 

Figure 4 shows two examples of an original 
picture density correction curve; 

Figure 5 is a block diagram of a machine 
for performing a method according to the 
105 present invention; 

Figures 6a, 6b and 7 show flow charts of 
operations to be performed by an operational 
means shown in Fig. 5; 

Figure 8 shows a circuit for performing the 
110 flow chart shown in Fig. 7; and 

Figure 9 shows examples of a gradation 
curve of an original picture. 

In order to determine highlight and shadow 
points, the entire surface of an original picture 

I I 5 is consecutively scanned photoelectrically to 

obtain three color separation signals D R , D Q 
and D B of primary colors. Then, according to 
these color separation signals the area of the 
portion which has a certain density and is to 
1 20 be able to be a highlight of a shadow point, is 
calculated, and then the highlight or the 
shadow point is determined when the area of 
the portion is larger than a predetermined 
value. 

1 25 When such points exist in the same original 
picture, a point where the three color separa- 
tion signals D R , D G and D 0 are well-balanced, 
i.e. whose colour is closest to the gray color, 
is selected as the highlight or the shadow 

1 30 point. The density of the point selected will be 
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the density of the highlight or the shadow 
point, as described later. 

Then, a gradation correction is performed 
by a proper gradation curve as follows. 
5 An appearance frequency of the densities in 
a certain density range is obtained by using 
the color separation signals D R , D G and D B . For 
example, as shown in Fig. 1. the entire den- 
sity range of the original picture is divided 

10 into three density ranges A w A 2 and A 3 . The 
density of each sampling picture element is 
compared with upper border densities D,, D 2 
and D 3 of the density ranges A,, A 2 and A 3 , 
and then depending on the comparison result 

1 5 each sampling picture element is classified in 
one of the density ranges A,, A 2 and A 3 , 
thereby counting the sampling picture ele- 
ment number included in each of the density 
ranges A T , A 2 and A 3 . 

20 That is, when the densities D of the sam- 
pling picture elements in a certain portion of 
the original picture are in the following range: 
0^D<D 1 ; D,^D<D 2 ; or D 2 ^D<D 3 , a register 
R,, R 2 or R 3 corresponding to the density 

25 range A v A 2 or A 3 counts up consecutively 
from zero, thereby obtaining a frequency dis- 
tribution diagram of density shown in Fig. 1 . 

However,- from-such a- frequency- distribu- - 

tion diagram of density, only a rough grada- 

30 tion of the original picture, i.e. a high tone, a 
normal tone or a low tone, is known. 

Then, for example, as shown in Fig. 2, each 
density range A 1r A 2 or A 3 is further divided 
into three density sub-ranges A lt , A 12 and A 13 ; 

35 A 21 , A 22 and A 23 ; or A 3] , A 32 and A 33 , with 
upper sub-border densities D n and D 12 ; D 21 
and D 22 ; or D 31 and D 32 . The density of each 
sampling picture element is compared with 
the upper border and the upper sub-border 

40 densities of the density sub-ranges, and then 
each sampling picture element is classified 
depending on the comparison result in the 
same manner as described above, thereby 
obtaining another frequency distribution dia- 

45 gram of density. 

In the frequency distribution diagram of Fig. 
2, the gradation of the original picture, which 
has roughly discriminated, is more precisely 
known. For example, in the sub-ranges A 21 

50 and A 22 , i.e. between the density ranges D t 
and D 22 , the sampling picture elements to be 
reproduced are mostly gathered. Therefore, in 
this case, the reproducible gradation is normal 
tone and the density range between D, and 

55 D 22 is to be emphasized, for example, a repro- 
ducible gradation curve shown in Fig. 3(b) is 
used for the gradation correction of the origi- 
nal picture. 
Accordingly, the appearance frequencies 

60 N„ N 2 and N 3 of the density ranges A,, A 2 
and A 3 of Fig. 1 are compared with one 
another, and, when the appearance frequen- 
cies N t , N 2 and N 3 are expressed in the 
followings, for example, N 1 >N 2 >N 3 ; N 2 >N 1 

65 and N 2 >N 3 ; or N 1 <N 2 <N 3 , the gradation of 



the original picture of the high tone, the 
normal tone, or the low tone is roughly deter- • 
mined. 

Then, the appearance frequencies of the 

70 density sub-ranges A n -A 33 of Fig. 2 are com- 
pared with one another in the same manner 
as above, so that a reproducible gradation 
curve in which a gradation correction is car- 
ried out in a density range of high frequency, * 

75 may be determined readily. 

For example, in Fig. 3 there are shown 
three reproducible gradation curves, i.e. a 
standard normal tone (a), and partly-corrected 
normal tones (b) and (c), which are prepared 

80 in advance depending on the frequency distri- 
bution diagram shown in Fig. 2, and one of 
them is selected depending on the frequency 
distribution characteristics of the density. 
Generally, the frequency distribution for use 

85 in the gradation correction is preferably ob- 
tained by using the green color separation 
density signal D G whose density is the most 
similar to the visibility density of a monochro- 
matic picture image. Alternatively, a density 

90 D = a.D R + fi.D c + y.D B , wherein f$>a or y, 
which is the closest value to the visibility 
density or the monochromatic picture image, 

is- pFoperly- determined,- and-then according to - 

this density D a frequency distribution may be 

95 obtained. 

When the density range of the original 
picture is slipped off the standard reproducible 
density range of a picture reproducing ma- 
chine such as a color scanner, the parts 
100 corresponding to the density range off the 
reproducible density range cannot be repro- 
duced. In such a case, the original picture 
density range off the standard reproducible 
density range is simply converted to the maxi- 
105 mum or the minimum value of the reproduci- 
ble density range so that the parts correspond- 
ing to the original picture density range off 
the standard reproducible density range may 
be reproduced in the form of halftone dot of 
110 the maximum or the minimum density, for 
example, 95% or 5% of halftone dot, of the 
reproducible density range. As occasion de- 
mands, it may be 1 00% or 0% of halftone 
dot. 

115 Alternatively, in order to adjust the original 
picture density range off the standard repro- 
ducible density range, the entire density 
ranges of the original picture and the repro- , 
duction picture are adapted to correspond to 

1 20 each other. 

For example, as shown in Fig. 4, an original 
picture density range between a-a' or b-b # 
including a part off the standard reproducible 
density range of the picture reproducing ma- 

125 chine, is transformed to the reproducible den- 
sity range by a line x or y. 

Then, a color correction is carried out in the 
followings. In practice, the color correction 
operation for plate-making comprises a basic 

130 masking operation which is required to every 



3 



GB2067043A 



3 



original picture, and a partial color correction 
operation which corrects a certain color of the 
original picture. In this embodiment the for- 
mer will be described. 
5 In order to perform such a color correction, 

. i.e. to determine a proper gradation, picture 
signal data v, m, o, y, g and c divided into 
violet, magenta, orange, yellow, green, and 
cyan colors in hue are obtained by using the 

10 color separation density signals D R , D G and D B 
in a digital manner, as disclosed in Japanese 
Patent Publication No. 50-14845. 

Then, the frequency distribution of density 
of each of the picture signal data of the six 

1 5 colors is obtained, and according to the fre- 
quency distribution of density the gradation 
curve is obtained in the same manner as 
described above. Further, in order to adjust 
the picture signal density range off the stan- 

20 dard reproducible density range, the transfor- 
mation of the density range of the picture 
signal data to the reproducible density range 
is carried out in the same manner, as de- 
scribed above. This method is especially effec- 

25 tive when a large number of sampling picture 
elements gather in a density range which is 
*9if_tbe_ s ! a Ddard reproducible density range of 
the picture reproducing machine and Ts the 
center of the picture pattern of the original 

30 picture. 

In Fig. 5 there is shown a machine for 
carrying out a method according to the pre- 
sent invention. 

A picture cylinder 1 is rotated by a drive 

35 motor 2. An original picture 3 is mounted 
onto the picture cylinder 1 . A pickup head 4 
for scanning the original picture 3 to output 
color separation picture signals R. G and B of 
primary colors such as red, green and blue, is 

40 movably mounted to a screw rod 6 which is 
driven by a motor 5. 

The color separation picture signals R, G 
and B output from the pickup head 4 are sent 
to analog-digital converter 7, hereinaftr re- 

45 ferred to as A/L converter, in which the 

analog picture signals R, G and B are sampled 
in synchronization with timing pulses gener- 
ated by a pulse generator 1 2 such as a rotary 
encoder which is coaxillay mounted to picture 

50 cylinder's shaft, and are converted into color 
separation digital picture signals. 

Then, the digital picture signals are stored 
in a memory unit 8a of an operational means 
8 which comprises a digital computer or the 

55 like. The digital picture signals read out of the 
memory unit 8a are then logarithmically con- 
verted into color separation density data D R , 
D G and D 8 . The color separation density signal 
data D q , D G and D B are sent to an operational 

60 unit 8b of the operational means 8. 

The operational means 8 outputs a data to 
an output unit 10. A display means 1 1 such 
as a color cathode ray tube (CRT) is connected 
to the operational means 8 via a buffer mem- 

65 ory 9 which compensates the difference of the 



frequency characteristics between the opera- 
tional means 8 and the display means 1 1 . 

The logarithmic conversion of the color sep- 
aration picture signals may be done prior to 
70 the A/D converter 7. The sampling pitch of 
the color separation digital picture signals 
converted in the A/D converter 7 are more 
roughly settled so as to prevent the capacity 
of the memory from increasing. 
75 In Figs. 6A and 6B are shown flow charts 
for detecting a highlight point and a density 
thereof by using the operational means 8 
shown in Fig. 5. The density signal data D B , 
D G and D a of a certain sampling picture ele- 
80 ment, which are read out of the memory unit 
8a, are operated according to the following 
formulae, for example, Db-Dq^K, and 
D G -D R ^K 2 , wherein K, and K 2 are certain 
values, in order to discriminate whether the 
85 density signal data D R , D Q and D B are bal- 
anced. That is, it is considered that when 
D B -D G and D G -D R are at least K, and K 2 
(usually K, » K 2 « 0.05), they are balanced. 
Now, after the density signal data D R , D G 
90 and D B of a certain sampling picture element 
are considered to be balanced, density signal 
data of the other sampling picture elements 
" " adjacent to the cel-tain"samp1iiTg" picture" ele- 
ment are discriminated one by one whether 
95 they are balanced or not, and a number S of 
the sampling picture elements balanced are 
counted. Then, an area S(P) of the sampling 
picture elements balanced is detected accord- 
ing to the numbers S of the balanced sam- 

1 00 pling picture elements. 

Then, as shown in a flow chart of Fig. 6B, 
the balanced area S(P) is compared with a 
lower limit threshold area S K by subtracting 
the balanced area S(P) from the threshold area 

105 S K . When the comparison result is at least 

zero, the green color density signal data D G is 
selected, for example, and is compared with 
predetermined threshold density values D H1 
and D H2 (D HI is larger than D H2 ) to carry out a 

1 10 determination, D H1 =D G ^D H2 - The coordinates 
of the sampling picture elements having the 
densities satisfying the formula D H1 ^D G ^D H2 , 
are written in a register unit (not shown) of 
the operational means 8, and the number of 

1 1 5 the balanced area S(P) satisfying the condi- 
tions described above is counted in a counter 
(not shown) of the operational means 8. 

After the comparison procedures described 
above of all balanced area S(P) are finished, 

1 20 the number counted up by the counter indi- 
cates the number of the highlight points se- 
lected. That is, when the counted number is 
nought, no highlight point exist, and when 
the counted number is one, the balanced area 

125 of the original picture corresponding to the 
coordinates written in the register of the oper- 
ational means 8 is the highlight point. When 
the counted number is more than one, while 
the threshold density value D H1 is not 

1 30 changed, the threshold density value D H2 is 
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gradually decreased in order to reduce the 
difference between the values D H1 and D H2 , 
and the comparison procedures are repeated 
until the counted number becomes one, 
5 thereby determining the highlight point. 

The coordinates and the density D G of the 
last one balanced area S(P), i.e. the highlight 
point, are displayed in the output unit 1 0 
shown in Fig. 5. 

10 A rotary encoder 1 2 and the linear encoder 
1 3 shown in Fig. 5, detect the positions of 
the sampling picture elements as X-Y coordi- 
nates which correspond to the addresses of 
the register of the operational means 8. 

1 5 According to the present invention the out- 
put unit 1 0 may be a printer so as to record 
the output value of a visible information as a 
character transfer information. The operator 
may use the character transfer information as 

20 a transfer medium for setting it into the pic- 
ture reproducing machine such as a color 
scanner. The output unit 1 0 may also be a 
recorder using a recording medium such as a 
magnetic material or a paper tape, or the like. 

25 In this case, by using such a recording me- 
dium information recorded in a binary code 
may directly be settled electrically into the 
- picture- reproducing -machine r Furtherr the- sig- 
nals fed to the output unit 1 0 may be directly 

30 input to the picture reproducing machine in 
an on-line system. 

Although there are shown in Figs. 6A and 
6B the flow charts for detecting the highlight 
point and its density on the original picture, 

35 however a shadow point and its density on 
the original picture may be also detected in a 
similar manner to the highlight point by re- 
versing the signals in the negative-positive 
relation, and thus the detailed description 

40 thereof may be omitted. 

Then, the gradation correction is carried 
out. First, the color separation density signals 
of the entire surface of the original picture, for 
example, the green color separation density 

45 signals D G whose densities are the closest to 
the visibility densities, are consecutively read 
out of the memory 8a of the operational 
means 8, and then a frequency distribution 
diagram of the densities is prepared by das- 

50 sifying them in the same manner as described 
above. 

Therefore, each color separation density sig- 
nal D G is compared with the border densities 
D,, D 2 and D 3 shown in Fig. 1, which are 
55 predetermined corresponding to the original 
picture density range, i.e. the frequency distri- 
bution, one embodiment of which is shown in 
Fig. 7. 

Then, the appearance frequency N t , N 2 or 
60 N 3 of the color separation density signals D c 
included in each density range is counted by 
the register Ft,, R 2 or R 3 corresponding to 
each density range. The appearance frequen- 
cies N t , N 2 and N 3 are compared one another 
65 to obtain the rough gradation curve of the 



original picture. 

In Fig. 8 is shown one embodiment of a 
device for performing the gradation detecting 
method described above, which comprises 

70 magnitude comparators 1 5 and 1 6, AND 

gates 17-25, and OR gates 26-28. , 

For example, two sets of the appearance 
frequencies and N 2 ; and N 2 and N 3 output 
from the registers R,, R 2 and R 3 are sent to * 

75 the magnitude comparators 15 and 16. When 
N, is larger than N 2 ; N, equals N 2 ; or N, is 
smaller than N 2 . the magnitude comparator 
1 5 outputs a high level signal H from one of 
its three different lines to the AND gates 

80 1 7-25. When N 2 is larger than N 3 ; N 2 equals 
N 3 ; or N 2 is smaller than N 3 , the magnitude 
comparator 1 6 outputs a high level signal H 
from one of its three different lines to the 
AND gates 1 7-25. Thus, the AND gate 1 7, 

85 18, or 25 outputs a signal when 

N 1 >N 2 >N 3 (1); N t = N 2 >N 3 (2); N, >N 2 = N 3 
(3); N 1 <N 2 <N 3 (4); N, - N 2 <N 3 (5); 
N,<N 2 = N 3 (6); N, = N 2 « N 3 (7); N,>N 2 
and N 2 <N 3 (8) or N,<N 2 and N 2 >N 3 (9), 

90 and then the OR gate 26, 27 or 28 outputs a 
discrimination signal S v S 2 or S 3 . 
Therefore, as shown in lines (1)-(9) of Fig. 
- 9, when-the representative -gradation -charac- - 
teristics of the original picture are classified 

95 into three tones, i.e. the high tone, the low 
tone, and the normal tone, depending on the 
relations among N,, N 2 and N 3 . When 
N n >N 2 >N 3 (1); N t = N 2 >N 3 (2) or 
N,>N 2 = N 3 (3), the OR gate 26 outputs the 
1 00 discrimination signal S, discriminating the 
high tone. When N,<N 2 <N 3 (4); 
N-, = N 2 <N 3 (5); or N 1 <N 2 = N 3 (6), the or 
gate 27 outputs the discrimination signal S 2 
discriminating the low tone. When in the 
105 other cases, that is, N, = N 2 = N 3 (7); N,>N 2 
and N 2 <N 3 (8); or N,<N 2 and N 2 <N 3 (9), 
the OR gate 28 outputs the discrimination 
signal S 3 discriminating the normal tone. As 
described above, therefore, the rough grada- 
110 tion characteristics of the original picture is 
detected. 

Then, in order to detect more detail grada- 
tion characteristics of the original picture, the 
appearance frequency distribution diagram of 

115 density of the sampling picture elements in 
the density sub-ranges, as shown in Fig. 2, is 
required to obtain, but such a frequency distri- 
bution diagram can be obtained by using the, 
flow charts shown in Figs. 7 and 8. Hence, 

120 this operation can be omitted. 

From the above descriptions, it is readily . 
understood that according to the present in- 
vention the gradation characteristics curve of 
the original picture is detected relatively in 

125 detail, and can be classified depending on the 
gradation characteristics curve. Hence, a plu- 
rality of reproducible gradation curves corre- 
sponding to the classes are prepared in ad- 
vance. By classifying the gradation curve of 

1 30 the original picture, one of the reproducible 
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gradation curves corresponding thereto is se- 
lected, and at the same time the serial num- 
ber attached to the reproducible gradation 
curve selected may be output to the output 
5 unit 10. Therefore, the reproducible gradation 
curve corresponding to the gradation curve of 
the original picture can be determined auto- 
matically or standardly. 

Further, the color correction is carred out as 

10 follows. First, the color separation signal data 
R, G and B are read out of the memory unit 
8a of the operational means 8 to the opera- 
tional unit 8b thereof. In the operational unit 
8b, color-corrected recording signal C, M and 

1 5 Y of cyan, magenta, and yellow colors are 
obtained in a digital manner according to the 
following formulae: 

C= R-ac.G-0c.B, 
20 M = G-am.B-£m.R, and 
Y= B-ay.R-jSy.G, 

wherein ac, £c, am, /?m,ay and £y are fixed 
numbers, as disclosed in Japanese Patent 

25 Publication No. 50-14845. Then, from the 
color-corrected recording signals C, M and Y 

- -picture-signaJ data y,_ m,_c,_o, _v_and g of 

yellow, magenta, cyan, orange, violet and 
green colors in hue are obtained in a digital 

30 manner according to the following formulae: 

y = [(C-M) + +<Y-C)_] + 
m-[(Y-C) + +{M-Y).] + 
C = [(M-Y) + +(C-M)_] + 
35 o = [(M-Y), +(Y-C)„] + 
v = [(C-M) + + (M-Y)_] + 
g = [(Y-C) + +(C-M)_]U 

In these formulae, for example, (C-M) + 

40 means the selection of the positive value of 
the subtraction (C-M), (Y-C)_ means the se- 
lection of the negative value of the subtraction 
(Y-C), and so forth. 

Then, the frequency distribution of density 

45 of each of the picture signal data of the six 
colors is obtained, and according to the fre- 
quency distribution of density the gradation 
characteristics of each picture signal data is 
classified in the same manner as the gradation 

50 correction operation described above, result- 
ing in automatically selecting a reproducible 
gradation curve corresponding to the class 
classified. At the same time the serial number 
attached to the reproducible gradation curve is 

55 output to the output unit 10. 

When the color correction is carried out by 
correcting the gradation of each picture signal 
data of the six colors, the density range of the 
picture signal data is often off the standard 

60 reproducible density range of the picture re- 
producing machine, and further many sam- 
pling picture elements often gather in a den- 
sity range which is off the standard reproduci- 
ble density range and is an important part of 

65 the picture pattern of the original picture. 



In such a case, for example, as shown in 
Fig. 4, the transformation of the density range 
is preferably carried out together with the 
gradation transformation, and this is prefera- 

70 bly done per each picture signal data of six 
colors in hue. 

Hence, according to the present invention, 
such a density range transformation is per- 
formed by selecting one of the density correc- 

75 tion lines, as shown in Fig. 4, which are 

settled in the operational means 8 in advance, 
and the serial number attached to the density 
correction line selected is output to the output 
unit 10. Then, according to the serial number 

80 of the density correction line the picture repro- 
ducing machine is set up so that the density 
range off the standard reproducible density 
range may be transformed into the standard 
reproducible density range. 

85 Meanwhile, when the highlight point is de- 
tected, some balanced areas wherein the three 
color separation signal data R, G and B are 
balanced as described above, are displayed on 
the display means 1 1 . The capacitor can point 

90 out the highlight point on the display means 
1 1 by using a light pen, or the like, and the 
portions corresponding to a certain color on 
the original picture rnay be~ picked arpr and 
displayed on the display means 1 1 . 

95 In practice, it is preferable that the setup 
conditions are automatically determined ac- 
cording to the present invention, the result is 
displayed on the display means 1 1, and then 
the operator further corrects, as occasion de- 
100 mands, thereby finally determining the setup 
conditions to obtain the desired finish. 

Since it is necessary to send the three color 
separation picture signals B, G and R to the 
display means 1 1 , the recording ink color 
105 signals Y, M, C and B K should be converted 
into the color separation picture signals B, G 
and R in the operational means 8, as dis- 
closed in Japanese Patent Laying Open Speci- 
fication No. 50-159610. 

I 1 0 Although the present invention has been 

described with reference to a preferred em- 
bodiment thereof, however, many changes 
and modifications thereof can be made by 
those skilled in the art without departing from 

I I 5 the scope of the present invention. 

For example, a color television camera may 
also be used instead of the pickup head of the 
picture reproducing machine such as a color 
scanner in order to improve the operativity. 

120 

CLAIMS 

1 . A method for automatically determining 
color control conditions for a reproduction 
picture for use in a picture reproducing ma- 
125 chine wherein an original picture is scanned 
photoelectrical^ to pick up color separation 
picture signal data of primary colors, compris- 
ing the steps of: 

(a) classifying color separation picture sig- 
1 30 nal data into groups to obtain a distribution; 
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and 

(b) determining color control conditions ac- 
cording to the distribution condition. 

2. A method as defined in claim 1 , 

5 wherein each certain sampling picture element 
whose color separation picture signal data 
values are included in predetermined ranges, 
is detected, and then sampling picture ele- 
ments adjacent to the detected certain sam- 

1 0 pling picture element, whose color separation 
picture signal data values are included in the 
predetermined ranges, are detected, wherein 
the area of the sampling picture elements 
detected is obtained by counting the number 

1 5 thereof, and wherein the area obtained is 
compared with a predetermined value, 
thereby determining a point having a certain 
value of the original picture. 

3. A method as defined in claim 2. 
20 wherein, when a plurality of the points are 

detected, the one whose color separation pic- 
ture signal data values are balanced best is 
selected, thereby determining a highlight 
point. 

25 4. A method as defined in claim 2, 
wherein, when a plurality of the points are 
detected, the one whose color separation pic- 

ture signai^ data values are- balanced best, is 

selected, thereby determining a shadow point. 

30 5. A method as defined in claim 1, 
wherein the density of the color separation 
picture signal data of each sampling picture 
element is classified in density ranges by 
comparing the density of the color separation 

35 picture signal data with border densities of the 
density ranges to obtain a frequency distibu- 
tion of density of the color separation picture 
signal data, wherein a gradation of the origi- 
nal picture is classified according to the fre- 

40 quency distribution of density, and wherein 
one of reproducible gradation curves predeter- 
mined for the original picture is selected de- 
pending on the classification result. 

6. A method as defined in claim 5, 

45 wherein each density range is further divided 
into density sub-ranges. 

7. A method as defined in claim 5 or 6, 
wherein, when the density range of the color 
separation picture signal data is slipped off a 

50 standard reproducible density range of the 
picture reproducing machine, the density 
range of the color separation picture signal 
data, partly off the standard reproducible den- 
sity range is simply converted to the maxi- 

55 mum or the minimum value of the reproduci- 
ble density range; 

8. A method as defined in claim 5 or 6, 
wherein, when the density range of the color 
separation picture signal data is slipped off a 

60 standard reproducible density range of the 
picture reproducing machine, the density 
range of the color separation picture signal 
data is transformed to the standard reproduci- 
ble density range according to a gradation 

65 correction curve which is predetermined de- 



pending on the density range of the color 
separation picture signal data, partly off the 
standard reproducible density range. 

9. A method as defined in claim 1, 

70 wherein from the color separation picture sig- 
nal data of each sampling picture element, * 
picture reproduction signal data divided into a 
plurality of colors in hue are obtained, 
wherein the density of each picture reproduce 

75 tion signal data is classified in density ranges 
by comparing the density of the picture repro- 
duction signal data with border densities of 
the density ranges to obtain a frequency distri- 
bution of density of the picture reproduction 

80 signal data, wherein a gradation of the picture 
reproduction signal data is classified according 
to the frequency distribution of density, and 
wherein one of reproducible gradation curves 
predetermined for the picture reproduction 

85 signal data is selected depending on the clas- 
sification result. 

10. A method as defined in claim 9, 
wherein each density range is further divided 
into density sub-ranges. 

90 1 1 . A method as defined in claim 9 or 
10, wherein, when the density range of the 
picture reproduction signal data is slipped off 
a-standard-reproducible density -range of the 
picture reproducing machine, the density 
95 range of the picture reproduction signal data 
is transformed to the standard reproducible 
density range according to a gradation correc- 
tion curve which is predetermined depending 
on the density range of the picture reproduc- 

1 00 tion signal data, partly off the standard repro- 
ducible density range. 

12. A method for automatically determin- 
ing colour control conditions for a reproduc- 
tion picture substantially as hereinbefore de- 

105 scribed with reference to and as illustrated in 
the accompanying drawings. 
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